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(54) Polishing pad for a semiconductor wafer which has light transmitting properties 



(57) An objective of the present Invention is to pro- 
vide a polishing pad (1 ) for a semiconductor wafer (12) 
and a laminated body for polishing of a semiconductor 
wafer (12) equipped with the same which can perfomn 
optical endpoint detection without lowering the polishing 
perfomiance as well as methods for polishing of a sem- 
iconductor wafer (12) using them. The polishing pad (1) 



of the invention comprises a water-insoluble matrix ma- 
terial such as crosslinked 1 ,2-polybutadiene. and a wa- 
ter-soluble particle such as ^-cyclodextrin dispersed in 
this water-insoluble matrix material, and has a light 
transmitting properties so that a polishing endpoint can 
be detected with a light. 
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matrix materia! and a water-soluble particle dis- 
persed in the above-mentioned water-insoluble ma- 
trix material. 

5. The polishing pad for a semiconductor according 

to 4 above, wherein a light transmittance of the 5 
above-mentioned light transmitting part at a wave- 
length between 400 and SOOnm is 0. 1 % or more, or 
an integrated transmittance of the above-men- 
tioned light transmitting part in a wavelength range 
between 400 and SOOnm is 0.1% or more, when a io 
thickness is 2mm. 

6. The polishing pad for a semiconductor according 
to any one of 1 to 5 above, wherein at least a part 
of the water-insoluble matrix material is a 
crosslinked polymer is 

7. The polishing pad for a semiconductor according 
to 6 above, wherein the above-mentioned 
crosslinked polymer is crosslinked 1 ,2-polybutadi- 
ene. 

8. The polishing pad for a semiconductor according 20 
to any one of 1 to 7 above, which is used in a sem- 
iconductor wafer polishing apparatus equipped with 

an optical endpoint detector 

9. A laminated body for polishing of a semiconduc- 
tor wafer, which comprises a polishing pad for a 
semiconductor as defined In any one of 1 to 8 above 
and a supporting layer laminated on a backside of 
the above-mentioned polishing pad, wherein the 
above-mentioned laminate has transmitting proper- 
ties In a laminated direction. so 

1 0. A method for polishing of a semiconductor wafer 
comprising a process of polishing a semiconductor 
wafer using a polishing pad for a semiconductor wa- 
fer as defined in any one of 1 to 8 above or a lami- 
nated body as defined in 9 above and a process of 3s 
perfomriing detection of a polishing endpoint using 

an optical endpoint detector 

Effects of the Invention 

40 

[0009] According to the polishing pad for a semicon- 
ductor wafer of the first and second aspects of the in- 
vention and the laminated body for polishing of a semi- 
conductor water equipped with the same, optical detec- 
tion of a polishing endpoint can be easily perfonned 
without lowering the polishing perfonnance in polishing. 
In particular according to the polishing pad of the first 
aspect of the invention, not only a polishing endpoint but 
also the all polishing situations can be always observed 
optically during polishing. so . 

[0010] According to the method for polishing of a sem- 
iconductor wafer of the invention, the semiconductor 
wafer can be effectively polished while observing the 
polishing situation, and the semiconductor wafer is not 
polished excessively. 55 



Detailed description of the Invention 

[0011] The polishing pad for a semiconductor wafer 
(hereinafter also referred to as "polishing pad") of the 
first aspect of the invention is characterized in that it is 
comprised of a water-insoluble matrix material and a 
water-soluble particle dispersed in the above-men- 
tioned water-insoluble matrix material, and has light 
transmitting properties. 

[0012] The "water-insoluble matrix material" consti- 
tuting the polishing pad for a semiconductor wafer ac- 
cording to the first aspect of the invention has a role in 
maintaining a shape of the polishing pad and retaining 
water-soluble particles in the polishing pad. 
[0013] Materials forming the water-insoluble matrix 
material are not particularly limited as long as they can 
give light transmitting properties to the polishing pad, 
but include thermoplastic resin, thermosetting resin, 
elastomer, rubber and the like. These may be used 
alone or in combination of two or more. 
[0014] Examples of the thermoplastic resin include 
polyolef in-based resin, polystyrene-based resin, poly- 
acrylic-based resin such as (meth)acrylate-based resin, 
vinyl ester resin except for polyacrylic-based resin ^ pol- 
yester-based resin, polyamlde-based resin, fluorine res- 
in, polycartDonate resin, polyacetal resin and the like. 
These may be used alone or in combination of two or 
more. 

[0015] Examples of the thermosetting resin include 
phenol resin, epoxy resin, unsaturated polyester resin, 
polyurethane resin, polyurethane urea resin, urea resin, 
silicone resin and the like. These may be used alone or 
in combination of two or more. 

[0016] Examples of the elastomer include thermo- 
plastic elastomers, silicone resin-based elastomer flu- 
orine resin-based elastomer and the like. The thermo- 
plastic elastomers may be used styrene-based elas- 
tomer such as styrene-butadiene-styrene block copoly- 
mer (SBS), hydrogenated block copolymer thereof 
(SEBS), polyolef In elastomer (TPO), thermoplastic 
polyurethane elastomer (TPU), themioplastic polyester 
elastomer (TREE), polyamide elastomer (TPAE), diene- 
based elastomers such as 1 ,2-polybutadiene, and the 
like. These may be used alone or in combination of two 
or more. 

[0017] Examples of the rubber include butadiene rub- 
ber styrene-butadiene rubber isoprene rubber isobuty- 
lene-isoprene rubber acrylic rubber, acrylonitrile-buta- 
diene rubber, ethylene-propylene rubber, ethylene-pro- 
pylene-diene rubber silicone rubber fluorine rubber and 
the like These may be used alone or in combination of 
two or more. 

[0018] These materials may be modified with an acid 
anhydride group ^ acariDoxyl group, a hydroxyl group, an 
epoxy group, an amino group or the like. Modification 
can adjust the affinity and the like with a water-sotuble 
particle, an abrasive, an aqueous medium and the like. 
In addition, these modified materials can be also used 



3 



7 



EP 1 252 973 A1 



8 



preferable that respective water-soluble particles are 
similar in a shape. This makes shapes of formed pores 
uniform and, thus, better polishing can be performed. 
[0029] In addition, a size of the above-mentioned wa- 
ter-soluble particle is not particularly limited but is, usu- 
ally, 0.1 to SOO^m, more preferably 0,5 to lOOum, most 
preferably 1 to 80p.m. When the particle size is less than 
0. 1 p.m, a size of a pore is smaller than that of an ab rasive 
in some times and an abrasive is not sufficiently retained 
in a pore in some times, being not preferable. On the 
other hand, when the particle size exceeds SOOfim, the 
size of a fonned pore becomes too large, and there Is a 
tendency that the mechanical strength of the polishing 
pad and the removal rate are lowered. 
[0030] An amount of the above-mentioned water-sol- 
uble particle contained in a polishing pad is preferably 
1 0 to 90% by volume, more preferably 1 5 to 60% by vol- 
ume, further preferably 20 to 40% by volume based on 
1 00% by volume of the total amount of the water-insol- 
uble matrix material and the water-soluble particle. 
When the content of the water-soluble particle is less 
than 10% by volume, a sufficient amount of pores are 
not formed, and a removal rate tends to be lowered. On 
the other hand, when the content exceeds 90% by vol- 
ume, there is a tendency that not only water-soluble par- 
ticles exposed on the surface of a polishing pad but also 
water-soluble particles existing in the interior thereof 
can be prevented from dissolving or swelling with diffi- 
culty. Therefore, it becomes difficult to retain the hard- 
ness and the mechanical strength of a polishing pad at 
an appropriate value during polishing. 
[0031] In addition, It Is preferable that only water-sol- 
uble particles exposed on the surface of a polishing pad 
are dissolved in water, and water-soluble particles ex- 
isting in the interior of the polishing pad without emerg- 
ing on the surface do not absorb moisture and are not 
swollen. For this reason, an outer shell composed of 
epoxy resin, polyimide, polyamide, polysilicate and the 
like for inhibiting moisture absorption may be formed on 
at least a part of an outemiost part of the water-soluble 
particle. 

[0032] The above-mentioned water-soluble particle 
has the function of increasing an indentation hardness 
of a polishing pad. in addition to the function of forming 
a pore during polishing. For example, a preferable 
Shore D hardness is 35 to 100. This large indentation 
hardness can increase a pressure loaded on the surface 
to be polished by using a polishing pad and can enhance 
a removal rate and. at the same time, the high flatness 
can be obtained. Therefore, it is preferable that this wa- 
ter-soluble particle is a solid particle which can retain a 
sufficient indentation hardness in a polishing pad. 
[0033] A method of dispersing th9 above-mentioned 
water-soluble particle in the water-insoluble matrix ma- 
terial is not particularly limited. Usually, a material con- 
stituting the above-mentioned water-insoluble matrix 
material, a water-soluble particle and other additives are 
kneaded. In this kneading, a material constituting the 



water-insoluble matrix material is kneaded while heating 
so as to be easily processed. It is preferable that the 
water-soluble particle Is solid at kneading temperature. 
When the particle is solid, the water-soluble particle is 
5 easily dispersed in the state where the above-men- 
tioned preferable average particle size is retained, re- 
gardless of a magnitude of the compatibility with the 
above-mentioned material constituting the water-insol- 
uble matrix material. Therefore, it is preferable that a 

10 kind of water-soluble particle is selected depending up- 
on a processing temperature for a material constituting 
the used water-insoluble matrix material. 
[0034] The polishing pad of the first aspect of the in- 
vention may contain, in addition to the above-mentioned 

15 water-insoluble matrix material and water-soluble parti- 
cle, an abrasive, an oxidizing agent, a hydroxide of an 
alkali metal, an acid, a pH adjusting agent, a surfactant, 
a scratching preventing agent and the like which have 
previously been contained in the slurry, at such an 

20 amount range that the light transmitting properties can 
be maintained. This makes possible to perfonn polish- 
ing by supplying only water during polishing. 
[0035] In order to render better the affinity between 
the water-insoluble matrix material and the water-solu- 

25 ble particle, as well as the dispersity of the water-soluble 
particle contained in the water-insoluble matrix material, 
acompatlbilizing agent may be incorporated. Examples 
of the compatibilizing agent include polymers, block co- 
polymers and random copolymers, which are modified 

30 with acid anhydride group. cartDoxyl group, hydroxyl 
group, epoxy group, oxazoline group, amino group and 
the like, as well as a variety of non ionic surfactants, cou- 
pling agents and the like. These may be used alone or 
in combination of two or more, 

35 [0036] Further, the polishing pad of the first aspect of 
the invention may contain a variety of additives such as 
a filler, a softening agent, an antioxidant, an ultraviolet 
absorbing agent, an antistatic agent, a lubricant, a plas- 
ticizer and the like, as option. Alternatively, reactive ad- 

^0 ditives such as sulfur, peroxide and the like may be add- 
ed to the polishing pad, which can be reacted and 
crosslinked. 

[0037] Examples of the filler include materials for im- 
proving the rigidity such as calcium carbonate, magne- 
ts slum cartDonate, talc, clay and the like, and materials 
having the polishing effects such as silica, alumina, ce- 
ria, zirconia, tilania, manganese dioxide, dimanganese 
trioxide, barium carbonate and the like. These may be 
used alone or in combination of two or more. 
50 [0038] The polishing pad of the first aspect of the in- 
vention can be prepared by introducing a composition 
comprising the above-mentioned respective compo- 
nents into a mold having a prescribed shape. 
[0039] The polishing pad of the first aspect of the in- 
55 vention can retain the slurry in pores and, further, can 
make wastages reside transiently. A planar shape of the 
polishing pad is not particularly limited but can be circle 
such as discs or polygon such as square (belt-like, roll- 
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light transmitting part comprises a water-insoluble ma- 
trix material and a water-soluble particle dispersed In 
the above-mentioned water-insotubie matrix material. 
[0051] The "substrate for a polishing pad" according 
to the second aspect has the polishing performance by 
itself, and can retain the slurry on the surface thereof 
and, further, make wastages reside transiently. The 
transmitting properties of this substrate for a polishing 
pad may be present or absent. In addition, a planar 
shape thereof is not particularly limited but may be circle 
or polygon such as square. A size thereof is not partic- 
ularly limited. 

[0052] In orderto retain the slurry and make wastages 
reside transiently during polishing, it Is preferable that 
at least fine holes or grooves are formed on the surface 
of the above-mentioned substrate for a polishing pad. 
That is, fine holes and/or grooves may be pre-formed 
on the above-mentioned substrate for a polishing pad 
(for example, foamed body and the like), or pores and/ 
or grooves may be formed on the substrate by dropping 
off during polishing. As the latter, a substrate for a pol- 
ishing pad wherein a water-soluble material having a 
prescribed shape such as particulate form, linear form 
and the like dispersed in a water-insoluble matrix mate- 
rial may be used. By making a polishing pad provided 
with such the substrate for a polishing pad in contact 
with an aqueous medium during polishing, a water-sol- 
uble material is dissolved or dropped off, whereby, pores 
and/or grooves are formed on the surface of the sub- 
strate for a polishing pad. 

[0053] A material constituting the above-mentioned 
substrate for a polishing pad is not particulariy limited 
but a variety of materials can be used. In particular, it is 
preferable that an organic material Is used because it is 
easily molded into a prescribed shape and nature and 
can give the suitable elasticity. As this organic material, 
foaming materials, and a variety of materials constitut- 
ing a light transmitting part described later may be used. 
A material constituting the above-mentioned substrate 
for a polishing pad and a material constituting a light 
transmitting part may be the same or different. 
[0054] A thickness of a substrate for a polishing pad 
of the second aspect of the invention may depend upon 
the use and is usually 0.5mm or more, preferably 1 to 
3mm. The thickness of the substrate for a polishing pad 
may be constant overall or may be partially different. 
[0055] The "through hole" penetrates the substrate for 
a polishing pad from the surface to the back and a light 
transmitting part is fitted in this through hole. The above- 
mentioned through hole may be provided at any position 
of the substrate for a polishing pad, for example, at a 
center, or at an end, or an end of the substrate for a 
polishing pad may be formed a vacancy part. A shape 
of the above-mentioned through hole is not particulariy 
limited but. for example, a planar shape of an opening 
thereof may be circle, fan-shaped, polygon such as 
square and trapezoid, annulus and the like. In addition, 
a cross-sectional shape of the above-mentioned 



through hole may be, for example, T-letter shape, re- 
verse T-letter shape, square or other shape (see Fig. 8, 
9. 10 and 11. In each figure. No. 12 represents a sub- 
strate for a polishing pad and No. 13 represents a 
5 through hole. Figures show that an upper side in each 
view is a polishing side.). Among them, a T-letter shape 
is particulariy preferable. 

[0056] A size of one of the through holes is not par- 
ticulariy limited. Usually, in the case where an opening 

10 is circle, it is preferable that a diameter is 20mm or more 
(usually, 2/3 of a radius of a polishing pad or less). In 
the case of an annular through hole, it is preferable that 
a width thereof is 20mm or more (usually, 2/3 of a radius 
of a polishing pad or less). In the case of square, vertical 

^5 length of 30mm or more (usually, 2/3 of a radius of a 
polishing pad or less) and horizontal length of 10mm or 
more (usually, 2/3 of a radius of a polishing pad or less) 
are preferable. When each through hole becomes 
smaller than the above description, it may become dif- 

20 ficult in some cases to assuredly transmit the light such 
as the endpoint detecting light. Besides, the number of 
through holes is not particularly limited. 
[0057] The "light transmitting part" refers to a part that 
has the light transmitting properties for making detection 

25 of a polishing endpoint easy and is fitted in the above- 
mentioned through hole. 

[0058] The above-mentioned light transmitting part 
comprises a water-insoluble matrix material and a wa- 
ter-soluble particle dispersed in this water-insoluble ma- 

30 trix material. 

[0059] As a material for forming a water-insoluble ma- 
trix material constituting the above-mentioned light 
transmitting part, parts exemplified as a material for 
forming the water-insoluble matrix material with respect 

35 to the first aspect of the invention can be preferably 
used. Therefore, it is preferable that a water-insoluble 
matrix material constituting the above-mentioned light 
transmitting part Is composed of at least a crosslinked 
polymer. It is also preferable that the crosslinked poly- 

40 mer is crosslinked 1 ,2-polybutadiene. 

[0060] A water-soluble particle constituting the 
above-mentioned light transmitting part is not particular- 
ly limited. Considering the property which can be exert- 
ed at a magnitude of the light transmitting part, the wa- 

^5 ter-soluble particle relating to the first aspect of the in- 
vention can be preferably used. That Is, the same kind, 
shape and construction as those of the water-soiubie 
particle relating to the first aspect of the invention may 
be used. In addition, as described above, an outer shell 

50 composed of epoxy resin, polyimide, polyamide, poly- 
sHicate or the tike may be formed on the surface of the 
above-mentioned water-soluble particle. 
[0061] The above-mentioned water-soluble particle 
has the function of compatiblizing an indentation hard- 

55 ness of a light transmitting part with that of other parts 
of a polishing pad, in addition to the function of forming 
a pore during polishing. In order to increase a pressure 
loaded during polishing, enhance a removal rate, and 
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same planar shape as that of the polishing pad. In the 
case the supporting layer has a part ensuring the trans- 
mitting properties by vacancy the part may not be con- 
sidered. In addition, this supporting layer may be one 
layer, or a laminate of two or more layers. Further, in the 
case where two or more supporting layers are laminat- 
ed, respective layers may be composed of the same 
components, or may be composed of the different com- 
ponents. 

[0074] A thickness of the above-mentioned support- 
ing layer is not particularly limited but is usually 0.1 to 2 
times as thick as a polishing pad. In addition, a hardness 
of the above-mentioned supporting layer is not particu- 
larly limited. However, by adopting a Shore D hardness 
of. preferably, 1 0 to 80, more preferably 20 to 50, even 
when a Shore D hardness of the polishing pad of the 
first aspect of the invention or that of the substrate for a 
polishing pad of the second aspect of the invention is as 
high as 60 to 90, a laminated body has the sufficient 
flexibility as a whole in polishing, and it can be appro- 
priately adapted to the irregularity of the surface to be 
polished. A hardness of a supporting layer which is pro- 
vided when the substrate for a polishing pad of the sec- 
ond aspect of the Invention is used, is preferably smaller 
than that of the above-mentioned substrate for a polish- 
ing pad. 

[0075] In the case where a supporting layer is provid- 
ed in the polishing pad of the first and second aspects 
of the invention, it is preferable that at least a part used 
for detecting an endpoint of the supporting layer has the 
light transmitting properties. Therefore, a part of a sup- 
porting layer may be thinned and formed vacancy and. 
further a part having the light transmitting properties 
may be provided on this vacancy part. 
[0076] When a supporting layer having no light trans- 
mitting properties Is used, methods of forming a vacancy 
at a part to be passed through the light and the like en- 
sure the light transmitting properties of the laminated 
body for polishing. 

[0077] A material constituting the above-mentioned 
supporting layer is not particularly limited but a variety 
of materials may be used. In particular It Is preferable 
that an organic material is used because it is easily 
molded into a prescribed shape and nature and also it 
can give the suitable elasticity As this organic material, 
materials which are applied to a water-insoluble matrix 
material constituting the above-mentioned light trans- 
mitting part can be used, provided that, a material con- 
stituting the above-mentioned supporting layer and a 
material constituting a water-insoluble matrix material of 
the above-mentioned light transmitting part may be the 
same or different. 

[0078] Since the polishing pads of the first and second 
aspects of the invention have the light transmitting prop- 
erties, respectively, they can be used in a semiconduc- 
tor wafer polishing apparatus equipped with an oprical 
endpoini detector In addition, a laminated body for pol- 
ishing in wnlch a supporting layer is laminated on the 



backside of the above-mentioned polishing pad can be 
also used in a semiconductor wafer polishing apparatus 
equipped with an optical endpoint detector by provision 
of a part through which the light transmits by fonning a 

5 vacancy part In the above-mentioned supporting layer 
This optical endpoint detector is an apparatus which can 
observe the polishing situations with the light reflected 
on the surface of a material to be polished, and can de- 
tect a polishing endpoint. When a polishing pad or a lam- 

10 inated body for polishing has a disc-like shape, by pro- 
vision of light transmitting parts at a center of this disc 
and concentrically on the disc in the ring-form, it be- 
comes possible to polish while usually observing a pol- 
ishing point. When this optical endpoint detector is used, 

^5 polishing can be assuredly terminated at an optimal pol- 
ishing endpoint without excess polishing, which is effec- 
tive. 

[0079] The method for polishing of a semiconductor 
wafer of the present invention is a method employing 
^0 the above-mentioned polishing pad or laminated body 
for polishing and is characterized in comprising a proc- 
ess of performing detection of a polishing endpoint using 
an optical endpoint detector 

[0080] The "optical endpoint detector" can be the 
25 same as described above. In the method for polishing 
of a semiconductor wafer of the invention, for example, 
a polishing apparatus as shown in Fig.24 may be used. 
That is, the polishing apparatus is an apparatus provid- 
ed with a polishing pad 1 , a rotatable surface plate 2 
30 being capable of fixing the polishing pad 1 on, a pres- 
sure head 3 being capable of rotating and moving in ver- 
tical and horizontal directions, a slurry supplying part 5 
which can drop the slurry on the surface plate at a con- 
stant amount per unit time, and an optical endpoint de- 
35 tector 6 mounted under the surface plate. 

[0081] In this polishing apparatus, a polishing pad (or 
a laminated body for polishing) 1 of the present invention 
is fixed on the surface plate. On the other hand, a sem- 
iconductor wafer 4 is fixed on a lower end side of a pres- 
to sure head 3, and this semiconductor wafer 4 is abutted 
against the polishing pad 1 while pushing with a pre- 
scribed pressure. Then, while a prescribed amount of 
the slurry is added dropwise on the surface plate from 
the slunry supplying part 5, the surface plate 2 and the 
^5 pressure head 3 are rotated to slide the semiconductor 
wafer 4 and the polishing pad 1 , to perform polishing. 
[0082] Upon this polishing, the endpoini detecting 
light having a prescribed wavelength or a wavelength 
region is irradiated to the surface to be polished of the 
so semiconductor wafer through the polishing pad of the 
first aspect of the invention or the light transmitting part 
according to the second aspect of the invention, from a 
lower side of the surface plate 2(the endpoint detecting 
light can transmit the surface plate when the surface 
55 plate Itself has the light transmitting properties or a va- 
cancy part is formed at a pan of surface plate), from an 
optical endpoint detector 6. Then, the reflected light Rg 
which is this endpoint detective light reflected on the sur- 
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Example 1 

[1] Preparation of a polishing pad 

[0088] 80% by volume of 1 .2-polybutadiene (trade 
name "JSR RB830" manufactured by JSR Corp.) which 
becomes a water-insoluble matrix material by crosslink- 
ing later, and 20% by volume of p-cyclodextrin (trade 
name "Dexypearl [3-100" manufactured by Yokohama- 
kokusaibiokenkyusho Co. Ltd.) were kneaded with a 
kneader heated to 120°C. Thereafter, 0.2 part by mass 
of dicumyl peroxide (trade name "Percumyl D" manu- 
factured by NOP Corp.) was added to a total of 1 00 parts 
by mass of total of 1 ,2-po(ybutadiene and p-cyclodex- 
trin, which was further kneaded, reacted to crosslink at 
170°C tor 20 minutes in a press mold, and molded to 
obtain a disc-like polishing pad having a diameter of 
60cm and a thickness of 2mm. 

[2] Measurement of the transmlttance 

[0089] The transmittance of the resulting polishing 
pad at a wavelength ranges between 400 and BOOnm 
was measured at five different points on the polishing 
pad using a UV absorbance measuring device (Model 
"U-2010" manufactured by Hitachi Ltd.), and an average 
was calculated. As a result, an average integrated trans- 
mittance of five times was 7%. In addition, the transmit- 
tance at 633nm (wavelength of a general He-Ne laser) 
was 6.5%. 

[3] Measurement of the polishing performance 

[0090] The polishing pad obtained above was mount- 
ed on a surface plate of a polishing apparatus, and a 
hot-oxidized layer wafer was polished under the condi- 
tions of a surface plate rotation number of SOrpm and a 
slurry flow of 1 0Occ/min. As a result, a removal rate was 
980A/min. 

Example 2 

[0091] Using a polishing pad composed of commer- 
cially available polyurethane foam having no light trans- 
mitting properties (trade name "IC1000" manufactured 
by Rodel Nitta), polishing was performed under the 
same conditions as those of Example 1 , and a removal 
rate was 950A/min. A circular through hole having a di- 
ameter of 20mm was provided on this polishing pad, and 
a light transmitting part having the same constituent as 
that of the polishing pad In the above-mentioned Exam- 
ple 1 was fitted therein. Polishing was performed under 
the same conditions as those of Example 1 using this 
new polishing pad. and a removal rate was 950A/min. 
[0092] As a result^ even when, a light transmitting part 
molded in a prescribed size is fitted in a through hole 
provided on a part of a polishing pad composed of poly- 
urethane foam having no light transmitting properties to 



obtain a polishing pad, which is used to perform polish- 
ing, it can be seen that the polishing perfonnance of a 
polishing pad composed of polyurethane foam having 
no light transmitting properties is not lowered. 

5 [0093] An objective of the present invention is to pro- 
vide a polishing pad for a semiconductor wafer and a 
laminated body for polishing of a semiconductor wafer 
equipped with the same which can perform optical end- 
point detection without lowering the polishing perfomn- 

10 ance as well as methods for polishing of a semiconduc- 
tor wafer using them. The polishing pad of the invention 
comprises a water-Insoluble matrix material such as 
Crosslin ked 1 ,2-polybutadiene, and a water-soluble par- 
ticle such as p-cyclodextrin dispersed in this water-in- 

15 soluble matrix material, and has a light transmitting 
properties so that a polishing endpoint can be detected 
with a light. 



20 Claims 

1. A polishing pad for a semiconductor wafer, which 
comprises a water-insoluble matrix material and a 
water-soluble particle dispersed in said water-lnsol- 

25 ubie matrix material, and has light transmitting prop- 
erties. 

2. The polishing pad for a semiconductor wafer ac- 
cording to Claim 1 , wherein said pad has a thin part, 

30 and an endpoint detecting light Is transmitted 
through said thin part. 

3. The polishing pad for a semiconductor wafer ac- 
cording to Claim 1 or 2, wherein a light transmit- 

35 tance at a wavelength between 400 and 800nm is 
0.1% or more, or an integrated transmittance in a 
wavelength range between 400 and SOOnm is 0,1% 
or more, when a thickness is 2mm. 

40 4. A polishing pad for a semiconductor, which com- 
prises a substrate for a polishing pad provided with 
a through hole penetrating from surface to back, 
and a light transmitting part fitted in said through 
hole, wherein said light transmitting part comprises 

45 a water-Insoluble matrix material and a water-solu- 
ble particle dispersed in said water-insoluble matrix 
material. 

5. The polishing pad for a semiconductor according to 
50 Claim 4, wherein a light transmittance of said light 

transmitting part at a wavelength 400 and SOOnm is 
0.1%ormore, or an integrated transmittance of said 
light transmitting part in a wavelength range be- 
tween 400 and SOOnm is 0.1% or more, when a 
55 thickness is 2mm. 

6. The polishing pad for a semiconductor according to 
any one of Claims 1 to 5. wherein at least a part of 
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